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ABSTRACT

M any lo ts  in  Duchesne  County  canno t p resen tly  be  deve loped

because  exposed  o r sha llow rock m akes  them  unsu itab le  fo r

conven tion a l se p tic ta nk so il-ab sorp tion  system s.  D uchesne  C ounty

and  the  U tah  D ivis ion  o f W ater Q ua lity have  deve loped  des igns fo r

a lte rn a tive  w aste -w ate r d isposa l system s tha t m ay be  used  in  ro ck if

geo log ic cond ition s a re  su itab le and  hum ans w ill no t be  exposed  to

w aste-w ater pa thogens.  S u itab le geo log ic cond ition s inc lude  a  100-foo t

o r gre a ter d ep th to  eithe r po or qu a lity o r na tura lly p rote cted  gro und

w ater, adeq uate host -rock perco lat ion rates,  and topo graphic  and

geo log ic  con figura tions tha t p re ven t w aste  w ate r from  surfa c ing  o r

re ach ing  cu lina ry  w e lls  o r sp rin gs w ith in  250  days g ro und-w ate r tim e o f

trave l.   
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INTRODUCTION

M any lo ts  in  Duchesne  County  canno t p resen tly  be  deve loped

because  exposed  o r sha llow rock m akes  them  unsu itab le  fo r

conven tiona l sep tic  tank so il-a bsorp tion  system s (M u lvey and  Lund ,

1990).  D uchesne  C ounty and  the  U tah  D ivis ion  o f W ater Q ua lity have

deve loped  des igns fo r a lterna tive  w aste-w ater d isp osa l system s tha t

m ay be  used  in  ro ck if geo log ic  cond itions a re  su itab le  and  hum ans w ill

no t be  exposed  to  w aste-w ater pa thogens.  To  dem onstra te

co n form ance  w ith  the se  criteria, hyd rog eo log ic stud ies  of p rop ose d

s ites  w ill need  to  be  conducted  and  resu lts  submitted  to  the  U in tah

B asin  P ub lic H ea lth  D epartm ent (UB P H D ).  Th e  pu rpo se  of th is rep ort

is  to  p rov ide  gu ide lines  fo r: (1 ) geo log is ts  p reparing  hydrogeo log ic

reports  pertinen t to  w aste-w ater d isp osa l in ro ck, and  (2 ) geo log ists  and

U B P H D  o fficia ls re v iew ing  these  reports .  

These  gu ide lines do  no t inc lude  system atic  descrip tions o f a ll

ava i lab le techn ique s, and d o not  im ply  that  a ll techn ique s be use d on

every  p ro ject.  V aria tions in  s ite  cond itions m ay re qu ire  m ore  or p erm it

less ef for t than  is  out lined  here.  M any sect ions of  these  guide lines ha ve

been  m od ified  from  Utah  Geo log ica l and  M inera l Survey M isce llaneous
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P ub lica tion  M , "G u ide lines fo r p re parin g  eng ineerin g  geo log ic  re ports  in

U tah"  (U tah S ect ion of  the A ssociat ion of  En ginee r ing G eologis ts ,

1986). 
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PREPARATION OF HYDROGEOLOGIC REPORTS

The purp ose  o f th e  hydro geo log ic  re port is  to  show  tha t cond itions

are  su itab le fo r an  a lterna tive  sep tic ta nk so il-ab sorp tion  system  in rock. 

S u itab le geo log ic cond ition s inc lude  a  100-foo t o r g rea ter dep th  to

e ithe r poor-q ua lity o r na tu ra lly p ro tected  ground  w ater, adequate  host-

rock perco lation  ra tes, and  topography and  geo logy such  tha t w aste

w ater canno t sur face or  reach cu l inary we lls  or  springs w ith in  250  days

ground-w ater tim e o f trave l.  

General Information

The re port s hou ld  describ e  the  genera l s ite  se ttin g .  T he  fo llow ing

item s shou ld  be  addressed :

(1) S ite  loca tion , size , an d  ge neral se tting  w ith  res pect to m a jor o r

re g iona l geogra ph ic  and  geo log ic  fea tu re s.  A  s ite -lo ca tion  m ap

shou ld be  prov ided  on  a  topograph ic b ase  a t a  sca le o f 1 :24 ,000

or la rg er.  S ubd iv is ion  s ite  p lans, if a lre ady pre pare d , shou ld  a lso

be  p rov ided .

(2) L is t o f  re ference s used a nd na m es(s) o f  geolog is t(s)

per form ing the s tudy.
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(3 ) T opography and  dra inage  w ithin  o r a ffecting  the  s ite.

(4 ) G enera l descrip tion  o f s ite  geo logy.

(5) L oca tion(s) o f pro pose d  se p tic tank so il-ab so rption  system (s)

and  an y cu lina ry springs o r w a ter w e lls in th e  ge neral a rea .

Hydrogeologic Investigation

G eolog ic m app ing  o f the  s ite s hou ld be  on  a  topograph ic b ase  a t a

sca le  w h ich  show s su ffic ien t de ta il to  adequate ly  de fine  the  geo log ic

cond ition s p resen t.  A va ilab le geo log ic m aps genera lly m ust be

supp lem ented  w ith s ite-specific observa tion s.  It m ay be  necessary  to

study the  geo logy in  ad jacen t a re as to  adequate ly  de fine  geo log ic

cond ition s s ign ifican t to  the  s ite. 

The  re port s hou ld  describ e  the  types o f ro ck and  surfic ia l

m ate ria ls , geo log ic  s tru ctu re s, and  show  the  th re e-d im ensiona l

re la tionsh ips on  one  or m ore  appro pria te ly  sca led  cro ss sections o r

fence  or b lock d iagram s.  The  loc a tion s o f test ho les (d rill ho les, test

p its, a nd  trenches) shou ld be  show n on  m aps and cross section s.  Logs

of  test  ho les shou ld be inc lude d in  the repo r t to  perm it techn ica l

rev iew ers to  m ake the ir  own in terpretat ions.
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The fo llow ing  checklis t m ay  be  use fu l as  a  genera l, though  no t

necessarily com plete , gu ide  fo r geo log ic d escrip tion s. 

1. Geologic Conditions

A . Rock  types (such  as  gra n ite , silty sa ndstone , clay , sha le).

B .  Re la tive  age  and , where  possib le , fo rm ation  nam e (such  as

W asatch  Form ation , N ava jo S andstone).

C . P ertinen t phys ica l ch aracte ristics  and  variab ility  o f rock un its

(su ch  as  co lor, gra in size , vo ids , thickn ess , stratif ica tion ).

D . D ip of  beds and  descr ip t ion of  fo lds show n on m ap an d in  cross

sect ions.

E . O ccurrence , d is trib u tion , d im ensions, apertu re , in filling ,

o rie n ta tion , and  varia b ility  o f fa u lts  and  jo in ts ; in fluence  o f c lay

seam s, fa u lt gouge , and  o ther in fillings on  hydro log ic  cond itions.

F . Spec ia l hydrogeo log ic  charac te ris tics  o r concerns  (such  as

stra tig ra ph ic , lith o log ic , and  stru ctu ra l con tro ls  on  vertic a l and

horizon tal hy drau lic conductivity).
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G . Id en tifica tion  o f unconso lida ted  deposits , inc lud ing  depositiona l

env iro nm ent (a lluv ia l, co lluv ia l, eo lian , g lac ia l, lacustrin e , re s idua l,

m ass  m ove m ent, volca n ic [such  as  cind ers a nd  as h ], and  fil l),

g ra in  s ize , com pactness, cem enta tion , re la tive  age , d is trib u tion ,

and  th ickness.

2. Hydrologic Conditions

A.  Loca tions  o f d ra inage  courses , ponds , swam ps, sp rings , and

seep s.

B . Iden tif ica tion  an d  ch arac teriza tion  of a qu ife rs; depth to  gro und

w ate r, s easona l fluc tua tions, type  (con fined , uncon fined), p o ten tia l

for  loca l  perched  aqui fers  above reg ional aqui fers , w ater qual ity ,

g rou nd-w ater-flow  direction  an d  rate , an d  rec harge  an d  disc harge

areas.

C.  Topograph ic  and  geo log ic  con tro ls  on  the  g round-wate r

system .

Assessment Of Site Suitability

To  show  that  a  s ite  is  su itab le for  a lternat ive w aste-w ater d isposa l
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system s, the  study m ust first d em onstra te  tha t co nven tion a l waste-

w ater d isp osa l system s cannot be  used  and  a ll of the  cond ition s listed

be low  are  m et.  I recom m end tha t cond itions b e  ad dres se d  in the  ord er

lis ted , and  tha t the  s ite  be  cons idered  unsu itab le  and  s tudy  te rm ina ted

a t any po int w here  a  cond ition  is n o t m et.

1 . The  dep th  to  the  reg iona l wa te r tab le  o r top  o f reg iona l

co n fined  aq u ife r is 10 0  fee t or g rea ter.

 

2 . U nderly ing  re g iona l aqu ife rs  have  w ate r w ith  to ta l-d isso lved-

so lids conce n tration s g rea ter than  1,5 00  m g/L (1 ,50 0  pp m ),

or  have h igher  quality  w ater and a re protected by th ick,

reg iona lly  ex tens ive  con fin ing  layers  and  an  upward  g round-

wate r-flow g rad ien t. 

3 . S lope s at  the sep tic  tank so i l-absorption system s are less

than  25  percen t. 

4 . There  is  no  ev idence  o f perio d ic  su rfa ce-w ate r flo od ing  o f

the  s ite. 

5 . There  is  no  ev idence  o f seasona l sha llow g round  wate r

w ith in  4  fee t o f the  an tic ipa ted  bo ttom  o f sep tic  tank  so il-
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absorp tion -system  dra in-fie ld line s. 

6 . H ost-ro ck test-p it pe rco lation  ra tes a re  faste r than  60

m inu tes /inch .

7 . W astew ater fro m  sep tic ta nk so il-ab sorp tion  system s cannot

surfa ce  or reach  cu lina ry  w e lls  o r sp rin gs w ith in  250  days

ground-w ater tim e of  travel based  on con servative

(pro tec tive ) es tim ates  of a qu ife r pro perties a nd  gro und-

w ater- flow  paths.  

If in fo rm ation  such  as g round-wate r qua lity  o r dep th  is  no t ava ilab le , it

m ust be  co llected  or th e  s ite  w ill be  considere d  unsu itab le . 

E xp lana tions and  supportin g  ev idence  fro m  re fe re nces and  fie ld

observa tion s shou ld be  prov ided  to  a llow  techn ica l rev iew ers  to

eva lua te  re liab ility  o f da ta , inte rp re ta tion s, and  conclus ions. 

Te st-p it perco lat ion rates can b e determ ined  by excava ting a test

p it in to  the  host ro ck a t th e  p ro posed  loca tion  o f each  sep tic  tank so il-

absorp tion -system  dra in  fie ld  us ing  the  m ethods o f M u lvey and  Lund

(1990).  P it d im ens ions  shou ld  average  5  x  5  fee t and  10  fee t deep

(M u lvey and  Lund , 1990).   T est p it w a lls  shou ld  be  logged  and

desc ribed  in de tail, w ith  de sc riptions o f rock typ e , be dd ing , fractu re
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patte rn s, and  ev idence  fo r sha llow  gro und  w ate r.  T he  test p it shou ld  be

“ ...filled 3/4 fu ll o f  water and le ft overn ight  to  saturate the rock to

s im u late  cond ition s during  the  use  o f a  w astew ater d isp osa l system ”

(M u lvey and  Lund , 1990).  T he  next day, th e  sam e p it shou ld  be  re filled ,

if necessary , to  the  o rig ina l leve l and  m easurem ents  o f wa te r leve ls

taken  and recorded e very 30 m inutes for  a  4-hour  per iod (M ulvey and

Lund, 1990) to  ge t a  test-p it pe rco lation  ra te .  To  eva lua te  late ra l wa ter

m ovem ent a long  fra ctu re s o r b edd ing  p lanes, a  second  test p it shou ld

be  excava ted a t the  sam e tim e as the  first te st p it ab ou t 5  fee t

downs lope  o r downd ip  to  observe  m ovem ent o f wa te r (M u lvey  and

Lund, 1990).  A ny w ate r flo w ing  in to  the  dow nslope  or d ow nd ip  test p it

on  the  day a fte r th e  in itia l filling  o f th e  ups lope  or u pd ip  test p it shou ld

be  rec orde d  to h e lp de term ine  the  po ten tia l fo r su rfac ing  of w aste  w ater.

D arcy ’s L aw  and  m easured  or conserva tive  (p ro tective ) estim ates

o f aqu ifer  p roperties and  ground-w ater-flow  pa ths can  be used  to

estim ate  the  d is tance  and  d ire ction  w aste  w ate r cou ld  tra ve l in  250

days.  M ost pa thogens found  in w aste  w ater d ie w ithin  250  days.  The

equation  fo r g round-w ater seepage ve loc ity (F e tte r, 1980) is a s fo llow s: 

v s =  (K /n e)(dh /d l)

where :
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v s =  se epage ve loc ity (len g th/tim e).

K  =  hy drau lic conductivity (leng th/tim e).

n e =  effective  po ros ity (u n itless).

dh /dl = h yd rau lic g rad ien t (leng th/len g th =  un itless).

U se  m easure d aqu ife r p ro pertie s w hen poss ib le .  If n o t ava ilab le ,

ran ges o f va lues fo r hy drau lic conductivity an d  effective  po ros ity a re

pub lished  in h ydrogeo logy textbooks and  jou rna ls a nd  m ay be  used  to

ca lcu late g rou nd-w ater ve loc ity w here s ite -sp ecific va lues a re

unava ilab le .  As  a  conserva tive  approach , we  recomm end assuming  an

ins tan taneous  trave l tim e  downw ard  to  the  reg iona l wa te r tab le , and

then  us ing  the  hydrau lic  g rad ien t o f the  aqu ife r fo r the  tim e-o f-trave l

ca lcu la tion .  H ydra u lic  g ra d ien ts  m ay be  estim ated  fro m  w ate r le ve ls  in

we lls  comp le ted  in  the  aqu ife r.  A  w a te r-leve l-con tour m ap by

S ch lo tth auer a nd  o thers  (1 981 , p la te  4) in d ica tes tha t th e  re g iona l

hydra u lic  g ra d ien t in  D uchesne  C ounty  in  fra ctu re d-rock aqu ife rs  is

genera lly less than  0 .04 .   

REVIEW OF REPORTS
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R eports  tha t conc lude  a  s ite  is  su itab le  fo r w aste -w ate r d isposa l in

ro ck us ing  a lte rn a tive  sep tic  tank so il-a bsorp tion  system s shou ld

und ergo a technica l rev iew  to determ ine i f the scop e of  work w as

su ffic ien t and if th e  conclus ions and  re com m endations a re  va lid .  P rio r

to a  techn ica l review , the  U B P H D  sh ou ld perform  a p relim ina ry

com pliance  re v iew  to  de te rm ine  if th e  re port is  com ple te  and  a  techn ica l

re v iew  is  necessary .  T he  pre lim inary  com pliance  re v iew  shou ld

de term ine  tha t the  report: 

1 . conc ludes the  s ite is  su itab le; 

2 . docum ents perco lation  ra tes faste r than  60  m inu tes/inc h ; 

3 . con ta ins a  s ite- loca tion  m ap on  a  topograph ic b ase  a t a

sca le  o f 1 :24 ,000 ; o r la rg er show ing  w ate r w e lls , if a ny, in

the  a rea ; 

4 . con ta ins  a  s ite  m ap o r m aps  on  a  topograph ic  base  a t an

app ropr ia te scale show ing the locat ion(s)  o f the propo sed

sep tic ta nk so il-ab sorp tion  system (s) and  perco lation -ra te

test p it(s) ; 

5 . describes s ite g eo logy and inc ludes a  geo log ic m ap; 
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6. describes hydro log ic cond ition s o f the  s ite; a nd  

7 . iden tifies  the  geo log is t(s ) pe rfo rm ing  the  eva lua tion .

The  techn ica l re v iew  o f th e  re port s hou ld  be  conducted  by a  qua lified

geo log is t.  The  Utah  Geo log ica l Survey can  p rov ide  such  rev iews  fo r

D uche sne C oun ty.
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